Monoclonal antibody epitope mapping of Plasmodium falciparum rhoptry proteins.
Plasmodium falciparum rhoptry proteins of the 140/130/110-kDa high molecular weight complex (HMWC) are secreted into the erythrocyte membrane during merozoite invasion. Epitopes of membrane-associated HMWC proteins can be detected using rhoptry-specific antibodies by immunofluorescence assays. Phospholipase treatment of ring-infected intact human erythrocytes, membrane ghosts, and inside-out vesicles results in the release of the HMWC as demonstrated by immunoblotting. We characterized the membrane-associating properties of the 110-kDa protein in more detail. PLA2 from three different sources; bee venom, Naja naja venom, and porcine pancreas, were examined and all were equally effective in releasing the 110-kDa protein. Furthermore, PLA2 activity was inhibited by o-phenanthroline, quinacrine, maleic anhydride, and partially by p-bromophenacyl bromide, indicating that the activity of PLA2 is specific. Using sequential protease and phospholipase digestion experiments to map the immunoreactive and functional epitopes of the 110-kDa protein, a 35-kDa protease-resistant protein associated with mouse and human erythrocyte membranes was identified. Limited proteolysis of the 110-kDa protein and analysis by immunoblotting demonstrated several immunoreactive cleavage products, including a highly protease-resistant peptide fragment of approximately 35-kDa which corresponds to the membrane-associated protein. Epitope mapping of the 130-kDa rhoptry protein resulted in a different pattern of cleavage products. Stage-specific metabolic labeling of P. falciparum with [3H] palmitate and [3H] myristate was performed to determine the lipophilic properties of the HMWC. Results showed the incorporation of label into proteins of approximate molecular weight 200 and 45-kDa, predominantly in the late schizont stage. Interestingly, proteins of 140 and 110/100-kDa, corresponding to [35S] methionine-labeled proteins were labeled with [3H]palmitate in ring-infected erythrocyte membranes. However, these proteins were not immunoprecipitated by a rhoptry protein-specific monoclonal antibody, 1B9. Similar label incorporation was not obtained with [3H]myristate. In Triton X-114 solubility studies, the HMWC proteins partitioned into the aqueous phase, suggesting that they are not integral membrane proteins. In addition, the proteins were extracted by 100 mM Na2CO3, pH 11.5, and immunoprecipitated by rhoptry-specific antibody. These results suggest that the HMWC proteins may exist in a soluble and membrane bound form. The latter may participate in membrane expansion and the formation of the parasitophorous vacuole during merozoite invasion.